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(54) REFLECTION-TYPE LIGHT-EMITTING DIODE 

(57)Abstract: 

PURPOSE: To make it possible to control almost all the 
directions of light beams emitted from a light emitting 
element, by defining one point located near to an 
intersection of a curve and a focus passing line in parallel 
with an axis and the other point of intersection on the focus 
side from the axis, and forming a concave reflection face in 
a way that a line between these points is turned around the 
axis. 

CONSTITUTION: A reflective face 14 is formed around a 
light emitting element 1 1. A point (X) on a light emitting face * 
is defined as a point located near to an intersection of a 
parabola and a parallel line with an axis (Z) at a center (O) 
of the light emitting face. The point (X) passes a point (f) 
formed in a place other than the location of an electrode. 
On the other hand a point (X') is defined as an intersection 
of a parabola and an almost vertical line to the central axis 
(Z). The point (X') is located on the point (f) side from the 
central axis (Z). The reflection face with a concave shape is 
formed in a way that a line between X to X' is rotated 
around the axis (Z). As a result, almost all emitting directions of light beams from the light emitting 
element 1 1 can be controlled and the intensity of light at the central axis can be increased. 
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»H9«:^rSSffl**y-f*- F©B-B*tft^T|fiI« 
m, HI 3tt09tC^-rS«S»*^-f^-F©^JtTtt 

»«: jEffi*» 6»£ i, fc 4 # «cas £ ti z #©«**^-r 

[000 3 ] Se*<OSi*Sl»6y-Y*-F5 05i, 09 
7!rM0 1 2 fcin-r J: 5 «c, IW£ffl±©*3feWK:fia^JI5 
JSSftfclfeJBRTS 1 4. ^fcSR^S 1 tc«**«|&-r 
$y-F7l/-A52a, 52b4, *^®f4W*45 3 

4, i ©Mii»st5«ics»6nteg 

ft® 5 4 4 , 5 1 ©Wffi«K» I* *ifc»»ffi 

5 5 4, 9-ff5 6tWrS. »««f5 1B, U- 
F7U--A5 2a<D4tiSBRCCgS!tt6tiri»-6. 7>f^5 

nrc^. ***^-5 l 4. >;-F7u- 

A52a, 5 2bCD5fe»4, 7 5 6 4 tt*Miif£ 
tm5 3tcJ:0-fl=WtcS±Snrc^. S«ffi5 4 
tt. 3M«ttW»5 3©aiB*^^^IKaK««ec<fc0 

mwmxvtcb<Dv$>z>„ s#tffi5 4&i, ^12^-r 
j;5cc. ^®©^o^^4-r^scfj^N^. mt 

TSC4CcJ:0f#6nSHIB»«9ffi««c»J!83nrii 

[0004] ±iB*S6CcJ:-5S»ffl«*y-r*- F5 0 
fet, l©^*ffl«:»fii-rsflBK:SWffi5 4«: 

tfcttfcC 4 K <fc 9 . ffe**?-5 1 S*©WS^** 
©«dl«rini*W8P-r-5C43&S'C*-5. J^I5 4 

Mif 5 lOMKD+^O^Mit^i^ 
«Jffi«6C»iSLfcc4K:J:«5. 1 
tltcffi*. SI*ffi5 4±©ttS©jS{c*y^r. COjS* 

*3R*5 l©^ffi©fi#fl^«a^*ffi3&s«3flSBBH 

-2>, fc4it«f, HI 2«:^S«H5 4±©«SP 1 

-a, 4PO^0^S^H*C^t:^iZ4W^^CC 

Mi*$n-s 0 ctitccfc«9, ^*^5 1 3&s*-rs*<DBS 
3$m*. »¥fi*4ur«f*K:JWH'r&c4^-ct 

^-5SI*S«*^-/ F 5 0 tt-fe>tfffl*jK« 
«Cfl3^-5C4s&s-C**. 
[0 00 5] 
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l««:j:SS«S«*^^*-F5 0rtt. ^M^5 1 

®5 4*«*** : F-5 1 ©«*ffi©*^0*jftj*i4-rs@ 

■cft»-r-5c4*sr#fti*. -rftto*. ^^5 1^ 
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HZ i¥ff&H*Wi OX CO*>6^fcSS©itft 
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K©^rtfcttJ5W<**i&i>. {BO. *P, -Ctt. JEW 

iLTJSHTSCi^r^^ i*6tC, S«I5 4itt 
t*H5 5 i<DIB«*a3atttm5 3-C^ig3*lTC>&(0 
t\ *,C*Zfc»tiR«ficW*^^S»3*ifc*« 
Sfc#*M5 5<oisiMr*-Ci*ZK:»i/j:<3^:fir 
fcftBMfft«:JS#r3*i, ^«ccft«$*i&. Lfc**^ 
T, W*tfBl 2«c^-rsWffi5 4±OjSPt -P 4 «: 
*sl>T, *3&*S«S*i&(,»ftffl5H/8 1 tt. fttt 
tS5 5CDWM-C$6CCfc^?n-6o C<D/ctf>, ±BSflteR 

5 l^r^^^^BBW&W^ilyTttl* 
Wot, *'&#*£ (*>[>$!& 

mtm^ 6 tfc«Wj»*ifcfiffl^:«W 6*ifc u > » 
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r*SK»S^#d^*-F5 0#, 8t!ffi5 5*>6 1 
m«l*ifctiJE«:gWS*ifccti.C*tZ <fc£ia&J8*WMK: 

js**-r-s*©«H«ra i cc^-r. cct, sw^ffiiai 

ft IBfcSR^S l3&**Lfc*35SKHffl5 4-CS«OfcfiR 
©KJWffiS 4±©ffig"C<fc*K 0 1 2«CjjrTJ:9CC. * 

ft #&o&a^**£iwm±&%w±<oiM±tc 
^^to.s©^, *^*zcc*tu-€-©s»jS3&sji-r 

-5«3&>6*-fr6*i^:*3W % -e©Stt*TS«3*iTJHt* 
¥ffiKM§ti**i£®ffl'C&&o *'&OKtfE*tjS**tf 

Z «c» 0 ©JKf*jS#JR:r SflPW> 6*tf 6 *i fc*ceo(, > 

>yS*lTC>Sfctf>. fci^l 01 2 

©33£3»±fiC*-5^r©iS©^^. *'C*ZCC*f0^flPJ3&> 
6f£t*6*ifc** »Cc^C*Z«:*fU5t*3&fta[*l»)^ 
JSt«3*ifc*<0^:SP»«, 7^^>f r ^>y»cc<fc») 
»6*l£©r, S«H5 4<D*^*Z«C»L2c«CCiij3l 

gif^filtc, *iC*ZA>6©ffi«r*0TteD. *4>tt 
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tt. 1 1 1>/ct££, jfBfcSW 1 1 ©ftM&ffi 
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[0 02 5] 2S#J?iT- 1 1 <D¥&m±<D&0*>~> 

&tt»*©5*>, *a*)*-i:*Z«cWfJQ:3Bitt» 

i»<fc©SL*2«©jS*x. &t *m*)**Mziztimm. 

fifcStifcEWffil 4 MRWfcC 1 
*>6»*6*ifc#tt. ^ffil 4±©ffiK©j£CC*Jt* 

r, c©^*ao*^*z<t¥ffftW**'C^orc© 

«Kc»«;*ft£. fc^ittf, H4CC^*rJK»ffil 4±© 

,£p a -p s rsit5n/c*i *jS*M»)*^#zt 

[0 026] 3 g#ffl 1 4 ttffcJBR^ 1 1 ©#£?£ 

£©r, ^'C^ztcSOiBWKWf&^Sftffii 4© 

F 1 0 fe. ^9 1 2 6C^r8£*©S«*S»*^-/ 

*-K5 0£i*l«fc. »3fe*^l l*6«tf6*v KM 
Ml 4±©ffig©jS-CK»3*ifc*W, waofcs&&so 
ftBMH©5fc. C©ja^6m/t«ff©S£*ftCCffl3-r 
SftK©«Hrt«:«Jfc«3 tittle fciiLtf, 04CC^ 

■rswifi 4±©*p 1 -p 4 

(c*5C»rBa#snfc*©St*«0ftflDIfiHai ©^ 
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sswsife*^^*- f i or», mytm+i 1 

®14©jH*, -Tttto^. j£,f £*'&WZ©H0fclME 
C i tc cfc 0 f#6n^R±©*>6^^T^ C t 
C©ft**>6»f6*ifc*©^^. C©ftjSR 
^C*Z *4tf¥ffi<tS»ffi 1 4 4©S*±CcSjaiL 

^f® 1 5 ©WMrS^fT h C t ft < , ««fc¥tf 
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©J£#t® 1 4±©tfcHT*»K ^4K^jrr<=fc^ *'l> 

#*©«»£* ufc©«* m^tct*? a* i e^vf* 
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[0 0 3 0 ] *^K©»— 3Bt««C<t*ltf fc IS**?- 1 
l©^36BDCC»|fiJ-r^«K^**^l lW&UftX*8. 
M-?Z>fxittWl 4 4RWfcCiCCj:0. 1 1# 

[0 0 3 1 ]$fc, *lfeW©#^*ft«K:<fc*tf*. ^* 
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^«^*^jSf **jai-r*ap»iB©^^. 

*'C«ZCCWf fe*i^*i©3t*2»©** 
X. ,£f *fflD*'C*ZKIi8SBttiB<fc]»*«i©«.^ 
©^^*^l*Zec»U"Sf 3W4B"r-5flM©jtjS*X ' <b 
L/e<b#fc:. X-X"SB»*. *-C*Z©lslOeclHBte"r 

*flLa*»6**^-r*ci*Jr#s©r fc S&W14© 

18bSta:iB3&»6l61i-6*ifc3e©^^. c ©jSL«&tf*'i>l* so 


Z€r*tf¥ffiiSWffi 1 4 £©3£^fcl!l*Ofc#*:* 

s»-rsc o/c^o-c, «ub«i©»^ 

>if ffl*fficcjabfc**c*^©*c»s«s[«fe^>f * 

[0032] ^ **w©»— mmmtt j:*u*. ^ 

If^fMMll 5©Wffi-C®*r3l*&C<!:&< 

[003 3] MAT. #»jb©#— SlJfiWtc Jcftfct, S 
Mffi 1 4 ififcUE 1 5 <fc©fflfc*aMtttm 1 3 
OfcCiCCfctK y-F12a, 1 2 b ]RtJ"7 ^ + 1 6 

*fc. ffcfc^l l©»«tt3&«|Pl±-t*©-C, # 
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[0035] sfc. m-mmmvu. mmMimxj* 
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fflP»«CE)X-X ' a5^**'C;*IZ©lHl»){CP 
i&T £ C £ K<£ 0 ft 6 ft&GMtKKffMi* tifcSWffi 1 

c<hr*-So -£©ffe©«tf&t*. KHsasft^-f^-Fi 
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©5 5*'C«ZCc»U£ti **ffig'TS«©35L'S*X * 
£b/c<t£fc:. X-X'Mft&. *'C*ZOPDCclslK 
-TSCiCcj:0S6tiSiyi®K«:»J«3tiri>S. «R 30 
©*MW*HfcJ:, *^Z**'frttZ±©j£f z £^i>cc 
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Cd8Sfittftfl[rAI*-r*©-c. £fc#t®2 5©W®-c® 
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Ri©^©^^*'C*ZCC*tO*f i #&»**£«© 
3&5*X ' £L/c<LtCC, X-X'SW**. W*Z© 

S»I2 4W^fcci«:J:0 l l©2^ffi 
©**»KiaS3WgJ5R3tlTliTfe, 1«S 

2 4 <DM£&mfr 6 6 n/c3fc© ^ ^ . C 
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CCI« L , g&f M 1 4 Cc J: 0 , *PaM Z ±©.£ f 

[004 1 1 ^c t *«8B©Sf— H»««cj:4i«, *-i> 

2 5*i9:WfcCiCC<fcO. JSfttffi2 4^6akl*3tifc"P 
Z ±©j5 f a CCfg^T ***»C»ffi 2 5 ©^BT© 

4M>l»Z±©j£f a CC**-r-5*©JH«*K*aF 
[0 042] ^CCC. *«W©»— H««©X?B«fC^C» 

■cH6^#jHurK^-r-5. ia 6 «**«©»— 

©^^r^-SJ^^^^^^- K©«ll8KffiH-C* 

*-n*«©H3ecfisrsar**. 

[ 0 0 4 3 ] m 6 *ciiVrK«ffi&**-f F 2 0 a 

*ftwomrMMWx&zjmm§&t#j f 2 0 1 

S*ffi2 5CC«;it-C. ,£f 2 ©aiscc^Ci*zcc»i/*ii: 
Wffitt«:»fiSStifcSSC«ffi2 SaWfcCit* 
-S. ^©ffe©»^«. SWS!^*yY*-F2 0iH« 
-C*^„ mmM%$4*- F2 0 afC*jC»TW— 

ga6«T*^jss*gg»*y^^- F2 0 tm— <omm^ 
0, *©#w&»w*«iiB-r*. 

[0 044] ±I2^^CC J: ^SH^AX y -f K 2 0 
atit l©^*M**6»-&6tifc56BSIt 
ffl2 4rs»$tifea, £fi ifi««:«*$^. SJcWM 
2 5 a^eiSc^^n-S. S»S2 4©M, r«c 

^>^, *fi **^i*z©ipioccipns-rsctcccfc*)# 

6ti-5R±©*>6«-&6<ifc*©^ft, C©«jSRaf 
*^(HZ*^¥ffi<S:JSWffi2 4 i©3^±CCirJ^Ufc 

[0045] *m*<onrmm<osmmK. fisc 

»ffi3 5 f 2 ©filffK^C^HZCcStbSia^MW 


C8) 
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set**?**. ^m<omr.mmm<omm\t, ^cc 

*^T-^^ffl*SS«:jBT*- 1Mb, *7y-f^ffl*aH<S: 

b»3os^«) <t-rs#e#a*. -e©fScE)S»»i, 10 

[ 0 0 4 6 ] #8. ^rUSSfeWOX^WTB. fifcf*® 2 5 

[0 047 ] ^^HHiWtc^^-ci 7 * 

[0 04 8] B7K^-rK*3&S##-f F3 0^ 
^©»--ia6«rA-6SIM«*d< p -f ^- K 1 0 i* 

[0.04 9 ] SltH 3 4 tt, ISifeffiO^Ot &m*)m 

/cTfeco ^ % ^LMzte$ti,9\mc 0-90 m<Dftm*m 
*rfijccs«-r*j:occgs«-3#i-cc^. 40 

[0 05 0 ]*»WCCB. H7«:*jl»r. S#*Oo3 4(D 
Bg^5mm 4 KSfffi 3 4 6**tffi 1 5it 

©BBTh3&5 1. 0 mm, ^1^1 l<Z>»ffi*>6ffe* 
*?1 l©«*ffi*-C<DffiltT s*«0. 28 mm, 
I15^^f, *-C©EDtH3&S5. Omm-C^^ii 

^ ASf co tt#c5£r«*ci#r#*. f c .> 

ttZ*k±©ifit«* xWZ*k«CSiS&XW±<Dfil[ia"C* 


$#iH¥8 - 3 7 3 2 1 
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4 x 4 + A S x s +A, X s +A 7 x 7 +A, x' + A 
9 x A i o x 
{IU 0<x^<*>/2 
A 0 = - 1 . 536555112417 
A, =-0. 068594831230 
A, = 0.548230687477 
A 3 =-1. 264707360521 
A 4 = 2. 8 27 0 02 044 9 1 6 
A, =-3. 891724553162 
A 6 = 3.415993014646 
A 7 = - 1. 907887902389 
A. = 0.655081536759 
A, =-0. 125813076832 
A,.= 0. 010331357759 
[005 1 ] ±ta*«CCJ:SS«S^*^-< K3 0 

3 4t-sit$n/cfi flatffii 5©istfflrB*f-r*ci 
#z©@9 ic®&? 5 c <t tc<fc o » 6 n±© 6 

C<D^O'^ttZ^tf^F®i 
J£S*M3 4 t©335»±ecijaofc*«. SMM3 4 &C J; 

*f 4 cess**. 

[0052 ] *^©*H|8K«K: £titf . * f 3 

f 4 ec**-rs*ioi«:s»-rs««f c«> *'C*kz 

OHI 0 CCIHIkT -5 C i CC <fc 0 »6 D3ffi««C»fiSS ft 

te.n. jsstffi3 4rsi#snfc**. ttttffii 5©# 

[0 05 3] £/c, *«MO0=S»«K:j:ti«, 
[0054]^ IZ11^-C[1 x£«H#0^x^ 

<t>/2v$>z&mf o £*'M»z©@ok:i3IET£c 

<t(C<tO»6nSC3ffitt«C*JiRSti/cSI*tH3 4*fflC» 

korHifct,*,, ^f, *aiD*'C*Z«:5pff*:**+^ 
»Z ©0 0 Cc@^T &C£&c<fc 0 n&niB**JRJ|f ffi 

[005 5] *CC, *«M©af=l8IS«©K»««Coc> 
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[0 05 6] E^fc^Klffl«#3^*-F3 0a# 
*»WO*H3l*«r*-SSI#S»*^^ F 3 0 £ 

*-F3 0iH«C*3. KMS***^*- F3 
0aCCto^rWHII»«l'r&5S«S[«*yY^-K3 

[ 0 0 5 7 ] *aa69tfb«3 9 J5IW3 4 a & jfc 

1 5 i©pflcc5ft*3nfc*jKtttttm i 3 tpus 

Sr*«tTS. #MttSMt«3 9CCtt. S i f © 

[0 05 8 ] **W©*HI8»«k: 
jitt9S{fc«3 9*KWA:CtK:«J:i3. KWffl** * 

[0059]^ 1 1 <Dmmfrt>m#htitc 
jg#rir sci«c<. ^iii&tt&f t& 3 9 <D&micmm 

U *ajfltt*<blR3 9<DWffl"C®jT-r5. o 

fc*Sot. JKItffi3 4 at* t ttl*ffil 5<D#ffirtt& 
<. *jMtt»lfc«3 9©»Br©JBft€r#*l/T. ^ 

[0060] 

±©*/e * r 6 £Efc—Jj<D i >-r ft -rtifc 

Sftil8X6m«*»e>tt»3 ft;M£&ttWffl£^0*^* 

m*) eons?** c<bcc<i:D »6ti^naaftt«:»fl63tifc 

JFMi*ftTO>T^ ^^^BSWffi^J^ttiB^e* 
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[0 06 1 ] M*3I28Stt©*9B«cJ:titf , ffi^i U 

%*t4*- F*SWW5c«fc3&sr#*. 
[0 062] »*313S2«C0«?a«:J:ti«. «*«2iB 

3 ft fc«*fc Ttf**SSc«ffi©flffi"CJB*f 3«Ci& 
< SfSPfc: tt«-r ^ciOT^S K*S!*# ^ ^ * - F * 
C 

[0 0 6 3 ] W^4BB*©#693fiC <£ fttf. AttE&L 

*Jfl^#*'M*£ *'MLb©j&£ *4>«:BK8» 0 

[0064] B*3I5SBK<D^^«:J:fttf . »3KS4 3E 

[006 5] »^6ia»<D*w«cJ:fti*. hmmuccs 
a^ffitK^JSSftfcftWM^ffl^^CtCcJ:^. K 
l*a»fey^*-F*S®«c-rsci*S'C#. St 

"C#. *fc, Wil/t, «l£>6tt*t3ftfc**C© 

[si] ^^©s-^afiw-cdbasws^*^^*- 

F©«KiEffiH"C*S. 
40 [02 3 i 1 ^TSIflM^^t- K©D - DM 

[03] Hi^-rswsa^fe^-f^-FcoE-E^a 

[S4]H3©F«*«*l/fct©t*0. ffe**^! 
[05] *«W©*ri|8»«-c*-5SI«'**^^*-- 

F^wsRffiiat?* o , *— njfe«©ig3K:«S"r5ia 

[0 6] *«§a<D*-iBifi«©^«-c*5S»*s»3e 
so ^-<*-Fo«i6Kffliar*o. m-mmmoms^ 


(10) 


8-37 32 1 
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^T£0T&£„ 

[07] *IW©»=ia6W-C*5S«Sfe6^^*- 

[0 8] *«M©W=*lfcW©SBewr*^s»s«56 

Sir£0-c<fc£. 

[09] ffi*©SWS^^*-F©«a8iEffiar* 

£ a 

CHI 0 ] H9CC^TSWS»*^*- K©A-A* 10 1 4, 24, 34, 34a 
a^«BSRffiia'C*&. 1 5, 2 5, 2 5a 

[01 1 ] B9KSTK»ffl$l#5'-f*-F©B-B* 16 

[01 2] 01 l©C»£^Ofcfc©r*<h 


*^5 l3^Ufcj^*i8*»9!-r5ft:a&©igr*S. 
[013] B9 fc*T^3SI^#-(*- F©£JtJtt» 

fcosfe 6 ofc i * teens ztxz jtomttffrrm 

10, 20, 20a. 30 K*B£»#*-I*- F 
1 1 ***KF- 
12a, 12b 

1 3 *aattt*s 


3 9 Xajftti&tttt 



-37321 



